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Abstract Twelve white-rot fungal strains belonging to seven
different species were screened on plates under alkaline con-
dition to study the decolourisation of the textile dyes Reactive
Black 5 and Poly R-478. Three strains of Trametes versicolor
(Micoteca da Universidade do Minho (MUM) 94.04, 04.100
and 04.101) and one strain of Phanerochaete chrysosporium
(MUM 94.15) showed better decolourisation results. These
four strains were used for decolourisation studies in liquid
culture medium. All four selected strains presented more
efficient decolourisation rates on Reactive Black 5 than on
Poly R-478. For both dyes on solid and liquid culture media,
the decolourisation capability exhibited by these strains
depended on dye concentration and pH values of the media.
Finally, the decolourisation of Reactive Black 5 by T. versi-
color strains MUM 94.04 and 04.100 reached 100 %. In
addition, the highest white-rot fungi ligninolytic enzyme ac-
tivities were found for these two strains.
Introduction
Water is a rare and precious commodity, and only an infinites-
imal part of the water reserves in the earth (ca. 0.03 %) con-
stitutes the resource that is available for human activities. The
growth of the world population and industry has given rise to a
constantly growing demand for water compared to the avail-
able supply which remains constant (Prigione et al. 2008).
Worldwide, over 10,000 different dyes and pigments are
used in dyeing and printing manufacture (Revankar and Lele
2007). Some of the industries involved with textile, paper,
carpet, leather and printing manufacture are responsible for
dye and other chemical compounds released into river and
other natural water sources as wastewater (Aravind et al.
2010). These industrial effluents constitute the major source
of water pollution and contain different kind of toxic chemical
compounds. Furthermore, toxic andmutagenic effects of these
compounds can affect the biodiversity (Novotný et al. 2006;
Moya et al. 2010). The volumes discharged, effluent compo-
sition and wastewater are generated by the textile industry that
is ranked as one of the most polluting among industries’
effluents (Reid 1996).
Real textile dye effluents contain dyes and also salts.
Sometimes, these salts are present in very high concentra-
tions and ionic strength. These effluents present a neutral to
alkaline pH value (7.0–11.0) with presence of chelating
agents, by-products, surfactants, etc. (Faraco et al. 2009).
Moreover, most of the wastewater from textile industries has
high biological oxygen demand, chemical oxygen demand
and total dissolved solids (Kaushik and Malik 2009). Be-
sides being anaesthetic, these effluents can also be muta-
genic and carcinogenic (Yesilada et al. 2010).
Since decolourisation is a challenge for the textile indus-
try as well as for wastewater treatment companies, the
literature suggests that there is a great potential for devel-
oping microbiological decolourisation systems with total
colour removal, in some cases within a few hours (Ramya
et al. 2007). In the last two decades, white-rot fungi (WRF)
have received much attention in this field because of their
ability to degrade xenobiotic compounds. Due to their ex-
tracellular non-specific free radical-based ligninolytic sys-
tems, WRF are able to produce one or more extracellular
lignin-modifying enzymes which completely eliminate a
variety of xenobiotics, including synthetic dyes, giving rise
to non-toxic compounds (Asgher et al. 2009).
The main components of WRF ligninolytic systems are
lignin peroxidases (LiP, EC 1.11.1.14), manganese peroxidases
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(MnP, EC 1.11.1.13) and laccases (Lcc, EC 1.10.3.2) (Barrasa
et al. 2009; Enayatzamir et al. 2009). Novel enzymes mediated
by different secondary metabolites have been described and the
non-specific nature of the ligninolytic enzymes makes WRF
suitable for treating dye effluents (Toh et al. 2003).
Published studies to date have focused their attention on
microbial decolourisation only taking into consideration
acidic pH in wastewater from textile industries. Beside this,
Anastasi et al. (2010; 2011) also addressed the alkaline
conditions when studying simulated and real textile waste-
water treatments using Bjerkandera adusta. Trametes sp.,
Trametes versicolor, Trametes trogii and Irpex lacteus were
also studied under alkaline conditions by Maalej-Kammoun
et al. (2009), Sukumar et al. (2009), Mechichi et al. (2006)
and Kalpana et al. (2011), respectively. Due to the lack of
comprehensive studies related with performance of fungal
decolourisation close to the alkaline textile effluents, in this
study, a screening to obtain WRF that possess the ability to
decolourise textile dyes under alkaline conditions and the
level of decolourisation are presented.
Materials and methods
Dye selection
On account of their extensive use in dyeing processes around the
world, two dyes were selected namely, diazo Reactive Black 5
(RB5) and anthraquinone Poly R-478 (PR478) (Fig. 1). The
dyes were obtained from Sigma-Aldrich (Germany).
Microorganisms
Twelve strains of WRF, T. versicolor (Micoteca da Universi-
dade do Minho (MUM) 94.04; 04.100; 04.101; 04.104 and
04.105), Pleurotus ostreatus (MUM 94.08), Phanerochaete
chrysosporium (MUM 94.15 (≈ATCC 24725) and 95.01), I.
lacteus (MUM 98.04), B. adusta (MUM 99.04), Fomes
fomentarius (MUM 04.102) and Ganoderma applanatum
(MUM 04.103) obtained from the MUM (Braga, Portugal)
culture collection, were screened to evaluate their potential for
decolourisation of the selected dyes. The continued viability
of these strains was monitored on tap water agar cellulose
plates (TWA-cellulose, agar 15 g/L in tap water with a strip of
cellulose paper) and malt extract agar (20 g/L malt extract,
20 g/L glucose monohydrate, 1 g/L bacto peptone and 15 g/L
agar) at 4 °C. These were replaced on a monthly basis.
Media
Liquid culture medium (LCM, sucrose 5.0 g/L, ammonium
sulphate 0.5 g/L, yeast nitrogen base (YNB) without amino
acids and ammonium sulphate 1.7 g/L and L-asparagine
1.0 g/L) and each one of the dyes 0.1 g/L was used in all
decolourisation assays. The stock solutions of the dyes
(100×), YNB (10×) and L-asparagine (10×) were filter steri-
lised using 0.45 μm membranes. TWA (agar 15 g/L in tap
water) was the pre-growth medium used to test the viability of
the inocula. The pre-adaption medium (PAM) was LCM con-
taining 0.1 g/L of each dye and agar 15 g/L for the solidifica-
tion of the final suspension. Additionally, TWA-cellulose was
used as an inducer medium for the white-rot enzyme system of
the fungi. For LCM, the initial pH value was adjusted using
1 mol/L NaOH in a range from 8 to 10 with intervals of 0.5.
Culture conditions
An 8-mm diameter plug was cut with a sterile cork borer
from the periphery of a 7-day-old colony of TWA-cellulose
and inoculated at the centre of a PAM plate. Plates were
incubated for 7 days at 30 °C. Then, five plugs of 8 mm
from these cultures were used for the final assays. The final
liquid cultures were incubated in 250-mL capacity flasks on
a Certomat rotary shaker at 30 °C and 150 rpm. Controls
were carried out also under the conditions presented above.
In order to compare the variation of biomass and dye con-
centrations, the controls were carried out under identical
condition, but without dyes and inoculum free.
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Fig. 1 Chemical structure of
dyes used in this study: a RB5
and b Poly R-478
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Dead fungal controls were prepared with fungal culture
inocula inactivated by autoclaving. Autoclaved biomasses
were also included in order to follow the possible contribu-
tion of dye adsorption by fungal cell walls. Final results
represent at least two independent assays.
Dye, biomass and sucrose determinations
Concentrations of dyes were determined by UV–visible
spectrophotometry technique using a decrease in absorption
intensity at the maximum wavelength (λmax) of each dye.
Both dyes were scanned from 190 to 900 nm, using a
spectrophotometer UV/VIS Jasco V-560. The absorbance
value of the LCM containing the initial concentration of
each dye corresponds to 100 % of dye. The spectra were
obtained from 5 mL supernatant samples. Biomass concen-
tration was determined by dry weight measurement after
drying fungal cells at 105 °C for 24 h on a 0.45-μm pre-
weighted membrane.
Sucrose concentrations were monitored by high-
performance liquid chromatography Jasco AS-950. The de-
tector used was a refractive index (Jasco RI-830). The
column used was a MetaCarb 67H (300×6.5 mm) and its
internal temperature was adjusted to 60 °C. The column
mobile phase was 0.005 mol/L H2SO4 aqueous solution at
a flow rate of 0.7 mL/min. Injections of 20 μL were per-
formed in an injector with a loop of 30 μL capacity.
In order to get the sucrose concentrations, a standard curve
was constructed and the initial sucrose concentration in LCM
corresponds to 100 %. All samples analysed were collected
and monitored after 1, 3, 5 and 7 days, respectively. During all
processes, pH values were recorded for each sample.
Enzyme assays
The enzyme activities of LiP (ε310 nm09,300 L/mol/cm),
Lcc (ε525 nm065,000 L/mol/cm), MnP (ε590 nm053,000 L/
mol/cm), glyoxal oxidase (GLOX) (ε436 nm018,000 L/mol/
cm) and proteases (ε440 nm04,600 L/mol/cm) were determi-
nated as previously described by Martins et al. (2003).
For each enzyme activity assay, the same reaction mix-
tures containing boiled supernatant samples were employed
as a blank. One unit (U) of enzyme activity was defined as
the amount of the enzyme responsible to change absorbance
of 0.01 min−1 under the assay conditions. Enzyme activities
of all the samples were expressed as units per litre (U/L).
Results and discussion
The ability of the 12 WRF to decolourise two synthetic dyes
used in the textile industries, RB5 and PR478, was evaluated.
In order to establish the most efficient strains to decolourise
both dyes, optimal dye concentration on solid medium (with-
out pH adjustment) was assessed. At the beginning of each
assay, the pH of the solid media was 5.45 for RB5 and 6.74 for
PR478. In addition, the performance of each strain on four
different alkaline pH values, 8.0, 9.0, 10.0 and 12.0, also on
solid medium was evaluated. Then, the capability of the most
efficient strains to degrade RB5 and PR478 was evaluated on
LCM at a pH range from 8.0 to 10.0 within intervals of 0.5.
Table 1 shows the concentration effect of RB5 on fungal
dye degradation on solid medium at 30 °C. For all strains
evaluated, RB5 decolourised only at a concentration equal or
below 0.1 g/L. The best results for this dye decolourisation
were obtained at 0.05 g/L (Table 1). However, for the more
stringent concentration (0.1 g/L), the best strains decolouris-
ing RB5 were: MUM 94.04 and 04.100. Under these condi-
tions, these two strains totally decolourised RB5. The strain
MUM04.101was the next strain with the highest capability to
decolourise RB5. It presented a radial decolourisation rate of
100 % and a very high intensity decolourisation level. The
remaining strains do not present degradative capability for
RB5 at 0.1 g/L on agar plate. In addition, for all RB5 concen-
trations, the process of dye removal started very early even
with the highest dye concentration.
Results obtained for the concentration effect of PR478
(Table 1) on the fungal dye degradation agreed generally
with those presented above for RB5 assays. The best deg-
radation performances were also achieved for MUM 94.04
and 04.100, with total decolourisation of PR478. Again
MUM 04.101 was the next strain with the highest capability
to decolourise PR478 (100 %) and a very high decolourisa-
tion intensity level. For all PR478 concentrations, the pro-
cess of dye removal started very early even with the highest
dye concentration. In contrast, for all RB5 concentrations,
the initial degradation rate was slower than those observed
for PR478. However, at the end of the processes, RB5
degradation was faster than PR478.
Table 2 shows the pH effect on fungal dye decolourisa-
tion in a pH range between 8.0 and 10.0 at 30 °C for each
dye on solid medium at a dye concentration of 0.1 g/L. In
this study, assays at pH12 were also performed. However,
all fungi lost their viability at this condition of extreme
alkaline medium. For the 12 strains evaluated on RB5 at
pH8.0, the results indicate that MUM 94.04 and 04.100
were the most efficient ones as they completely decolour-
ised the dye on agar plate by days8 and 9, respectively.
Furthermore, MUM 94.04 and 04.100 were followed by
MUM 94.15 and MUM 04.101 which took 14 days to
achieve ca. 89 % radial decolourisation rate with a medium
intensity level of decolourisation.
At pH9.0 and pH10.0, MUM 94.04 and 04.100 pre-
sented the best degradative performance for RB5 once they
completely decolourised this dye. These two strains were
followed by MUM 94.15 and 04.101, with a radial
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decolourisation rate of ca. 72 and 61 %, respectively, and
low intensity levels of RB5 decolourisation.
For PR478 (Table 2), the results achieved were also
promissory agreeing in general to those presented above
Table 1 Effect of RB5 and Poly R-478 concentration on the dye removal: tests on solid medium for the strain selection
MUM
strains
RB5 Poly R-478
A B C A B C
0.05 g/L 0.10 g/L 0.15 g/L 0.05 g/L 0.10 g/L 0.15 g/L
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
94.04 90 90 ++++ 5 90 90 ++++ 7 90 90 + 11 90 90 ++++ 9 90 90 ++++ 7 90 90 + 13
94.08 90 90 ++++ 9 90 90 ++ 13 90 90 + 9 90 90 ++ 12 90 90 ++ 14 60 80 + 12
94.15 90 90 +++ 8 50 70 + 12 60 70 + 8 90 90 ++ 13 90 90 ++ 12 90 90 + 14
95.01 90 90 ++ 8 − − − − − − − − 85 90 + 10 75 − − 14 55 − − −
98.04 90 90 + 12 90 90 + 12 50 70 + 14 90 90 + 14 90 90 + 9 35 65 + 14
99.04 60 80 + 11 40 − − − − − − − 70 85 ++ 10 50 70 + 14 25 − − −
04.100 90 90 ++++ 7 90 90 ++++ 7 90 90 + 12 90 90 ++++ 7 90 90 ++++ 7 30 50 + 14
04.101 90 90 +++ 10 90 90 +++ 10 90 90 + 14 90 90 ++++ 9 70 90 +++ 12 80 90 + 14
04.102 80 90 ++ 9 50 − − − − − − − 75 85 + 14 60 − − 14 65 70 + 12
04.103 40 60 + 14 20 − − − − − − − 80 90 + 12 30 − − 14 80 − − −
04.104 − − − − − − − − − − − − 90 90 ++ 14 − − − − − − − −
04.105 80 90 ++ 10 50 60 + 14 50 − − − 85 90 ++ 14 70 90 ++ 14 80 90 + 14
Diameter of Petri dishes, 90 mm; initial medium pH5.45 (RB5), pH6.74 (Poly-R478)
1 diameter growth rate (in millimetre), 2 diameter decolourisation (in millimetre), 3 relative intensity of decolourisation (between − and ++++,
where, −: null; +: ca. 25 %; ++: ca. 50 %; +++: ca. 75 %; and ++++: ca. 100 % of decolourisation), 4 growth time in days, A, B, C dye concentration
Table 2 pH effect on RB5 and Poly R-478 decolourisations: tests on solid medium for the strain selection
Dyes
MUM strains RB5 Poly R-478
pH8.0 pH9.0 pH10.0 pH8.0 pH9.0 pH10.0
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
94.04 90 90 ++++ 90 90 ++++ 90 90 ++++ 70 90 +++ 70 80 ++ 50 75 ++
94.08 60 − − 50 − − 50 − − 55 80 + 30 − − − − −
94.15 70 80 ++ 60 65 + 30 − − 40 55 + 20 30 + − − −
95.01 50 − − 30 − − − − − 20 − − − − − − − −
98.04 60 70 + 60 − − 20 − − 40 − − − − − − − −
99.04 30 50 + 30 − − − − − 20 − − − − − − − −
04.100 90 90 ++++ 90 90 ++++ 90 90 ++++ 90 90 +++ 70 80 ++ 70 80 +
04.101 60 80 ++ 40 55 + 60 − − 60 80 ++ 45 60 + 30 50 +
04.102 40 − − 20 − − − − − 50 − − 15 − − − − −
04.103 10 − − − − − − − − − − − − − − − − −
04.104 − − − − − − − − − − − − − − − − − −
04.105 50 − − 10 − − − − − 20 − − − − − − − −
Dye concentration, 0.1 g/L; diameter of Petri dishes, 90 mm; growth time, 14 days
1 diameter growth rate (in millimetre), 2 diameter decolourisation (in millimetre), 3 relative intensity of decolourisation (between − and ++++,
where, −: null; +: ca. 25 %; ++: ca. 50 %; +++: ca. 75 %; and ++++: ca. 100 % of decolourisation)
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for RB5. In addition, at the biodegradation point of view, the
PR478 seems to be more recalcitrant than RB5. The hard
degradative capability of this dye was also described by
Rigas and Dritsa (2006). As observed for RB5, the best
strains degrading PR478 on solid medium at pH8.0 were
again MUM 94.04 and 04.100. These two strains presented
a radial decolourisation rate of 100 % with a very high
intensity of decolourisation after 9 days. Strains MUM
04.101 and 94.08 achieved ca. 89 % radial decolourisation
rate with a medium and low intensity, respectively, after
14 days. Finally, MUM 94.15 was the last one with degra-
dative capability at pH8.0. This strain showed ca. 61 % of
radial decolourisation rate with low intensity after 14 days.
At pH9.0, the best strains degrading PR478 were again
MUM 94.04 and 04.100. These two strains achieved ca.
89 % radial decolourisation rate with a medium intensity
level of decolourisation after 14 days. MUM 04.101 and
94.15 were the next strains with high capability to degrade
this dye. They achieved ca. 67 and 33 % radial decolourisa-
tion rate, respectively, with a low intensity level of decol-
ourisation after 14 days.
Finally, at pH10.0, the best strain to degrade PR478 was
MUM 94.04 with ca. 83 % radial growth rate on agar plate
with a medium intensity level of decolourisation after
14 days. Additionally, MUM 04.100 and 04.101 presented
ca. 89 and 56 % radial growth rate, respectively, with
medium intensity level of decolourisation.
Combining the results obtained from the solid medium
screening, it was possible to select the best strains to de-
grade both RB5 and PR478 and to setup dye concentrations
and the optimal alkaline pH values. Strains MUM 94.04,
04.100 and 04.101 were selected since they presented the
best performance across almost all tests. Moreover, MUM
94.15 was selected since it is the international requested
standard used for this kind of test and it was the fourth best
strain degrading both dyes on solid medium. These strains
were then used for the dye biodegradation in LCM assays
with a dye concentration of 0.1 g/L at a pH range from 8.0 to
10.0 within intervals of 0.5. For both dyes, the decolourisa-
tion processes took from 1 to 7 days at 30 °C and 150 rpm.
The decolourisation of each dye under LCM was depen-
dent on the fungal strain and also on the pH value involved in
each process. Additionally, the best pH values for the decol-
ourisation of RB5 and PR478 were 9.5 for RB5 and 8.5 for
PR478 (data not shown). For the dye RB5 (Table 3), the
strains MUM 94.04 and 04.100 presented a decolourisation
rate of 100%, while strainsMUM04.101 and 94.15 presented
rates over 75 %. For the dye PR478, strains MUM 94.15,
94.04 and 04.100 presented decolourisation rates of 85, 75
and 75 %, respectively. On the other hand, MUM 04.101 was
not a good PR478 degrader when compared with the other
evaluated strains. For both dyes, during the assays, sucrose
was totally consumed by all the analysed fungal strains be-
tween days1 and 3 of incubation. Furthermore, the decreasing
Table 3 Profile of WRF selected for dye decolourisation
MUM strains RB5 Poly R-478
pH9.5 pH8.5
Time
(days)
Residual dye
(%)
pH
(final)
Biomass
(g/L)
Lcc
(U/L)
LiP
(U/L)
Residual dye
(%)
pH
(final)
Biomass
(g/L)
Lcc
(U/L)
LiP
(U/L)
94.04 1 80 7.97 0.16 9.4 95 7.43 0.17
3 60 5.44 1.85 42.1 5.3 75 5.21 0.82 20.1 6.3
5 15 4.35 2.41 47.3 8.4 50 4.33 1.28 30.3 13.3
7 0 4.22 2.50 27.5 4.2 25 4.27 1.30 26.5 20.2
94.15 1 90 7.23 0.20 85 6.59 0.25
3 70 6.23 1.72 4.3 35 5.14 1.52 4.0
5 25 6.06 2.62 7.7 25 4.23 1.71 6.3
7 25 5.15 2.67 15.2 15 4.02 1.78 12.7
04.100 1 85 7.11 0.19 19.7 85 8.23 0.39 5.4
3 50 5.22 2.01 57.5 12.1 55 6.45 0.91 15.6 4.0
5 10 4.73 2.64 50.2 20.4 30 5.54 1.20 19.8 15.3
7 0 4.55 2.69 33.3 25 5.02 1.26 11.7 16.4
04.101 1 80 8.10 0.18 90 7.03 0.02
3 65 6.23 1.14 6.6 80 5.22 0.62
5 60 6.01 1.89 26.3 8.3 75 4.31 0.93 12.6
7 25 4.24 1.90 18.4 10.1 75 3.95 0.93 8.4
Fungal incubation in LCM at 30 °C and 150 rpm per 7 days
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dye concentration and the increasing of the biomass concen-
tration occurred with non-significant amounts of dye adsorbed
by the fungal cell walls, which was confirmed using an
autoclaved biomass as controls.
Different patterns of decolourisation and biomass
increase shown in Table 3 were assigned to the enzyme
system of the fungal strains used. In order to clarify these
biochemical processes, the enzyme activities during each
assay were assessed for both dyes. For RB5, the high
decrease in dye concentration percentages presented by
MUM 94.04, 04.100 and 04.101 was believed to be due to
the presence of high Lcc concentration in the LCM assays.
Additionally, the degradation of this dye can be also due to
the presence of LiP and GLOX. These two enzymes should
present an integrative mechanism in order to create a deg-
radative enzyme complex with Lcc.
The decrease of pH during decolourisation of RB5 and
PR478 by the strains selected was observed (Table 3). These
microorganisms have the capacity to change the medium pH
producing organic acid and consequently providing best
conditions for development (Neto et al. 2011).
For RB5 (Table 3), the maximum Lcc and LiP activities
were found for MUM 04.100 at pH9.5. Under these condi-
tions, Lcc was found with the following values: 19.7 U/L at
day1; 57.5 U/L at day3; 50.2 U/L at day5 and 33.3 U/L at day
7, and LiP activity was detected as follows: 12.1 U/L at day3
and 20.4 U/L at day5. High level of Lcc was also detected for
MUM 94.04: 9.4 U/L by day1; 42.1 U/L at day3; 47.3 U/L at
day5 and 27.5 U/L at day7. For this strain, LiP activity was
detected with the following values: 5.3 U/L at day3, 8.4 U/L
at day5 and 4.2 U/L at day7. Residual GLOX activities were
found for both these strains. Furthermore, MnP and protease
activities were not detected in either strain.
In contrast, using the methodologies here presented, Lcc
was not detected during the assays involving strain MUM
94.15. However, during the current studies, this strain was
capable of decolourising RB5 at a comparable decolourisation
level to MUM 04.101. Among all known lignolytic fungi, P.
chrysosporium is considered to be a WRF model (Lucas et al.
2008). In the 1980s, P. chrysosporium was described as a
fungal species capable of producing the two extracellular
enzymes LiP and MnP (Noreen et al. 2011). These enzymes
have been demonstrated to be the major components of the
lignin degradation system of this organism (Mohammadi and
Nasernejad 2009). However, in the present study, the decol-
ourisation of RB5 dye described by P. chrysosporium strain
MUM94.15 can be assigned to two enzymes, LiP and GLOX.
For PR478 assays (Table 3), the highest enzyme activities
were found for MUM 94.04 and 04.100, respectively, at pH
8.5. Under these conditions, for MUM 94.04, the enzyme
activities were found with the following values: 20.1 U/L at
day3; 30.3 U/L at day5 and 26.5 U/L at day7 for Lcc and
6.3 U/L at day3, 13.3 U/L at day5 and 20.2 U/L at day7 for
LiP. For this strain, GLOX presented residual activity on
days3 and 5. On the other hand, for MUM 04.100, the
enzyme activities found were: 5.4 U/L on day1; 15.6 U/L
at day3; 19.8 U/L at day5 and 11.7 U/L at day7 for Lcc and
4.0 U/L at day3; 15.3 U/L at day5 and 16.4 U/L at day7, for
LiP. When carrying out the enzyme assays for MUM 94.15,
Lcc activity was not detected. However, among the other
strains studied, MUM 94.15 presented a high biomass
growth with LiP activities comparable to those of MUM
94.04 and 04.100. During the assays GLOX presented
residual activity for MUM 94.04 and 94.15. This enzyme
was not detected for MUM 04.100 and 04.101. Since MnP
under optimal conditions is detected and plays a major role in
this system, further investigation is required to clarify the alka-
line effect on the MnP expression level.
Conclusions
Differences were observed in the ability of the 12 fungal
strains to decolourise the textile dyes RB5 and PR478 under
alkaline conditions. All fungal strains studied presented
major abilities to degrade RB5 rather than PR478. T. versi-
color MUM 94.04 and 04.100 showed the best degradative
capability for both dyes. For these two strains, Lcc activities
had the highest detected values during the assays performed
for RB5 at pH9.5 and for PR478 at pH8.5. It also can be
extrapolated for use in textile effluent environments.
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